and reduced evaporation characterize the transition from dry to wet seasons. Surface mois-23 ture, which is essential for the local mechanism to engage, is therefore lacking at the end 24 of a warmer and drier dry season. Thus both remote and local mechanisms act to create 25 an enhanced early summer convective barrier which helps to reduce early season rainfall; 26 however, once su cient moisture is imported, decreases in tropospheric stability result in 27 precipitation increases. the historical (Hist, 1971 (Hist, -2000 and late 21st century (RCP8.5, 2071-2100 limited to an eleven-model subset (identified by stars in Table 1 ).
158
While comparison with the CMIP3 results of SRRGC cannot be made directly due to the 159 many di↵erences in the models and scenarios, the monsoon regions are defined similarly for 
Results

168
In this section the following questions are posed: (1) Do the CMIP5 models show a 169 response in the annual cycle similar to CMIP3? Given the stronger radiative forcing in 170 RCP8.5 compared to that in SRES A2, the expectation would be for a similar, if not stronger, latitude axis provides a view of the poleward migration of rainfall during the warm season.
197
The monsoons in the northern hemisphere exhibit peak rainfall and poleward extension in 
216
In the global monsoon, this shift was visible as an extension of the dry season into spring,
217
and an enhancement of late summer precipitation (see Fig. 2 (a,b) in SRRGC). Here we see 
223
The intensification of both wet and dry seasons is apparent in the projected changes (colors). 
236
This weaker northern hemisphere response will be examined further in Section 4 through 237 the use of the CO2-only experiments.
238
The remote and local mechanisms are examined using changes in the vertical gradient
239
of moist static energy, defined as MSE = DSE + Lq. The dry static energy is defined
240
as DSE = c p T + gZ, where c p is the specific heat at constant pressure, T is the layer 241 temperature, g is gravity, Z is the geopotential height, L is the latent heat of evaporation,
242
and q is the specific humidity. Recall that the remote mechanism is related to increased in the RCP8.5 scenario) but a weaker response in Southeast Asia.
286
The remote and local mechanisms are further investigated for each region, using our 287 measure of changes in vertical stability, vM SE. Fig. 6 shows projected changes in the zonal 288 mean annual cycle of vM SE, with precipitation changes given in mm/day (black contours).
289
All monsoon regions exhibit increased vertical stability (remote mechanism) during the dry In monsoon regions, the transition from the dry to the wet season occurs in three phases.
301
First, where surface moisture is available, available potential energy increases locally due to 
335
Here we discuss each region and follow by summarizing the common responses.
336
In North America precipitation decreases year round, except for a short period of pro- where drier conditions are apparent, with reduced evaporation through the annual cycle.
394
The annual cycle of rainfall in Southeast Asia shows small precipitation decreases during 395 dry season into Mar-Apr, followed by increases through much of the rainy season (May-Nov).
396
The rainfall increases can be explained in large part by coincident increases in moisture The South Asian monsoon has similarities to the Southeast Asia monsoon. Although in-
408
creased divergence is strong during the dry season, precipitation changes are generally small,
409
with only some reduction in rainfall (Jan-Apr). Increases in moisture convergence are seen 410 beginning in July and extend through November, which can explain much of the increased 411 rainfall seen during this period. Evaporation rates in the region are higher especially during 412 the late rainy season, after rainfall has increased (Fig. 12 ), but they remain higher through 413 much of the dry season. The lack of reduction in evaporation during winter and spring
414
( Fig. 11 ) and no reduction in relative humidity both indicate that su cient local moisture 415 is available for the local mechanism to commence.
416
The Australian region is remarkable for the lack of overall changes projected in pre- These results suggest that the e↵ects of the remote mechanism -a reduction in winter 435 precipitation -lead to an overall drier land surface and reduced evaporation in spring. Despite 436 more energy being available to evaporate water in the future (and therefore feed back to 437 precipitation via the local mechanism), the lack of surface moisture means that the local 438 mechanism cannot be activated as it normally would to increase precipitation. This is also organic carbon) during the 21st century. as many aerosol species and the models simulated primarily their direct radiative e↵ects.
467
Therefore, in order to simplify and isolate the response to greenhouse gas forcing in the
468
CMIP5 model suite we examine the 1%CO2 experiment using the piCont as the control
469
for the 11-models available. In these idealized experiments with the CMIP5 models, if the 470 northern hemisphere land response is similar to that seen in the CMIP3, then there is some which have been previously identified as being important in precipitation changes over land.
512
The two mechanisms can be described as a local mechanism wherein enhanced evapora- 
